An examination of the differential sensitivity to ketolide antibiotics in ermB strains of Streptococcus pyogenes and Streptococcus pneumoniae.
Several reports in the literature have described a differential sensitivity to ketolide antibiotics in ermB strains of Streptococcus pyogenes and Streptococcus pneumoniae resistant to erythromycin. Strains of S. pyogenes and S. pneumoniae carrying different erm gene alleles were examined for their susceptibility to the ketolide antibiotics cethromycin (ABT-773) and telithromycin. The effect of the antibiotics on cell growth and viability was assessed as were effects on protein synthesis and 50S ribosomal subunit formation. The susceptibility of wild-type strains of both organisms was compared with effects in strains containing the ermA and ermB methyltransferase genes. A wild-type antibiotic-susceptible strain of S. pyogenes was comparable to an ermA strain of the organism in its ketolide sensitivity, with IC(50) values for 50% inhibition of protein synthesis and 50S ribosomal subunit formation of 10 ng/mL for cethromycin and 16 ng/mL for telithromycin. An S. pneumoniae strain with the ermB gene and an S. pyogenes strain with the ermA gene were also similar in their sensitivity to ketolide inhibition. IC(50) values for inhibition of translation and subunit formation in S. pneumoniae ( ermB) were 30 ng/mL and 55 ng/mL and for the ermA strain of S. pyogenes they were 15 ng/mL and 35 ng/mL respectively. By contrast, an S. pyogenes ermB strain was significantly more resistant to both ketolides, with IC(50) values for inhibition of 50S synthesis of 215 and 380 ng/mL for the two ketolides. Experiments were conducted to examine ribosome synthesis and translational activity in the two ermB strains at intervals during growth in the presence of each antibiotic. Cell viability and 50S subunit formation were dramatically reduced in the S. pneumoniae strain during continued growth with either drug. By contrast, the ketolides had little effect on the S. pyogenes strain growing with the antibiotics. The results indicate that ketolides have a reduced inhibitory effect on translation and 50S subunit synthesis in S. pyogenes with the ermB gene compared with the other strains examined.